The study was attempted to measure the economic performance of cooperative sugar factories in terms of total costs and returns, capacity utilization, physical and financial indicators and ratio analysis of the factories. In this study the three cooperative sugar factories are taken into consideration and the Compound Annual Growth Rate (CAGR) for all the physical and financial indicators are worked out wherein the results suggested that a significant variation in the total cost and returns, capacity utilization and both physical and financial indicators over years within the three sugar factories was found. Further, the study revealed enough evidence about the financial ratios, which in turn showed the economic potentiality of the respective sugar factories. For the better performance of the factories an efficient planning and automation well before the start of the season is necessary and the government should come forward to help the farmers in making the cane bill payment at an early stage by the factories, by extending the financial assistance.
INTRODUCTION
Karnataka state is one among the major sugarcane and sugar-producing states in the country, as the sugarcane is being cultivated in large areas since many decades for manufacture of jaggery, khandsari and white sugar. It is also a major provider of livelihood to millions of agricultural families and their dependents particularly in rural areas (Nadoni et al. 2013) . It has tremendous potential for increasing the cane cultivation and achieving higher yields, as the soil and climatic conditions are most suitable for planting the cane in different seasons (Jayaraja and Joh, 2012) . It has conducive agro-climatic conditions for sugarcane cultivation resulting in increased sugarcane production year after year with the annual growth rate of 6.3 per cent which was significant at 5 per cent respectively, giving scope for establishment of more sugar units in the state. In Karnataka, sugarcane is produced to the tune of 35.73 million tonnes in an area of 0.43 million hectares. On an average, the productivity of the cane is 65 tonnes per ha. (Anonymous, 2013) Karnataka is the second state in the country to establish a sugar factory. Mysore Sugar Company Ltd., Mandya, is the first sugar factory established in the year 1933-34 in public sector. Similarly, India Sugars and Refineries Ltd., Hospet, Bellary District in the private sector was established in 1934 -35 (Sarbapriya, 2012 . The Kampli Cooperative Sugar Factory Ltd., Kampli in Bellary District (now privatized and called M/S. Sundari Sugars Ltd.) in the cooperative sector was established in the year 1958-59. Over the past four decades, there is substantial rise in cane production in Karnataka. On account of this large number of sugar factories have come up (Girish , 2012) . In the year 2014, 29 factories are operating in private and public sector and 20 under cooperative sector. Many sugar units in the state have also increased their installed crushing capacities. The annual crushing capacity is 250 lakh tonnes. In addition, byproducts like ethanol, co-generation and compost making have become integral part of sugar economy (Richard, 2014) . Bidar district is one of the major sugarcane and sugar producers of Karnataka state. The district has three cooperative sugar factories. The average crushing of all these sugar factories put together is around 18 lakh tonnes for the past three years. The three major cooperative sugar factories of the district are:1). Bidar Sahakari Sakkare Karkhane, Bidar (BSSK Ltd.) Estd-1970-71,2) . Naranja Sahakari Sakkare Karkhane, Bidar (NSSK Ltd.) Estd-2001-02 , 3) . Mahatma Gandhi Sahakari Sakkare Karkhane, Bidar (MGSSK Ltd.) Estd-2003-04 . Keeping all the above said points in view, the present study was carried to workout the economics of sugar production and the performance of cooperative sugar factories in North-eastern Karnataka.
MATERIALS AND METHODS
In North-eastern Karnataka (NEK) region, Bidar is one of the sugarcane producing area wherein sugar factories have been established in cooperative sectors and also khandsari in private sector. During the year 2005 khandsari have been closed due to their poor performance. Hence in the present study the factories which have been established are taken to study their growth and performance of all the following three sugar factories. The secondary data were collected from the published Annual reports maintained by the Bidar Sahakara Sakkare Karkhane (BSSK), Naranja Sahakara Sakkare Karkhane (NSSK) and Mahatma Gandhi Sahakara Sakkare Karkhane (MGSSK) Ltd. There is a variation in the study period for different factories due to the variation in the year of establishment. For instance, BSSK though it was established in 1970-71, the data is available from 1993-94 and hence data were collected for the period of 21 years. In the other two factories data were collected since their inspection i.e., NSSK from 2001-02 for the period of 13 years and MGSSK from 2003-04 for the period of 11 years respectively. In aggregate, 24 performance indicators were identified to have close association with the functioning of the factories, of them nine indicators are related to physical aspects and they were termed as physical indicators, while the remaining 15 indicators related to the financial aspects of the factories and were termed as financial indicators.
RESULTS AND DISCUSSION
Cost and returns from sugar production: The relevant data relating to cost and returns from sugar production of all the three factories is presented in Table 1 . The total cost of sugar production per quintal showed varying trend over the study period. The average cost of production per quintal of sugar in MGSSK was ` 802. Whereas, in case of NSSK and BSSK it was ` 820 and ` 671 respectively. The price of by-product of all the three sugar factories was studied. In all the three Yasmeen et al. / J. Appl. & Nat. Sci. 10 (2): 741 -745 (2018) Note: -Data not available, M = MGSSK, N = NSSK and B = BSSK, *** Significant at 1% level, ** Significant at 5% level sugar factories the price has increased gradually. Whereas, the price of sugar also showed the increasing trend with the average of ` 2275 per quintal in MGSSK and ` 1860 and ` 1535 in NSSK and BSSK respectively. The average total returns of sugar over the study period was ` 2543 per quintal in MGSSK (10 years), whereas in NSSK (13 years) and BSSK (21 years) it was ` 2326 and `1853 respectively. The CAGR was worked out wherein, total cost (7.5%) and returns (8.2%) were significant at 1 and 5 per cent respectively. These results are in conformity with the study conducted by (Ravi, 2013) which revealed that, for the effective control of sugar industry the different cost components are very much responsible. These factors implied that the sugarcane prices, other variable costs and fixed costs have increased both in absolute terms as well as in relation to the total returns compared to other costs during the period under review. Capacity utilization in sugar factories: The capacity utilization of MGSSK, NSSK and BSSK over the 10, 13 and 21 years respectively is presented in Table 2 . Sugarcane crushed fluctuated over the years, in MGSSK, NSSK and BSSK an average of 3,07,792, 4,08,110 and 3,93,247 metric tonnes respectively. The average number of crushing days in MGSSK were 133, whereas in case of NSSK the average number of crushing days were 141 and 148 in BSSK respectively. The capacity utilization by MGSSK showed varying trend over the study period. Average capacity utilization was 81.4 per cent over the study period with the average daily capacity of 2500 metric tonnes. In case of NSSK the average capacity utilization was 113.0 per cent with the average daily capacity of 2500 metric tonnes, and in BSSK the average Yasmeen et al. / J. Appl. & Nat. Sci. 10 (2): 741 -745 (2018) These results are in conformity with (Ravi, 2013) and (Sarbapriya, 2012) who concluded that the capacity utilization showed the significant variation with the better farming and harvesting practices.
Growth performance of physical indicators:
The CAGR related to number of grower members, sugarcane cultivated area in the area of operation, sugarcane area under registered members, average yield, cane bill per metric tonnes, duration of the season, sugarcane crushed, sugar manufactured, sugar recovery per cent of MGSSK, NSSK and BSSK are presented in Table 3 . The highest growth rate was recorded by sugar bagged (30.1%) in MGSSK which was significant at 5 per cent level, followed by sugarcane crushed (27.7%) and grower members (11.1%). In case of NSSK the highest growth rate was recorded by cane bill per metric tonne (11.2%), followed by sugar bagged (8.5%) and average duration of the crushing season (4.8%) respectively. In BSSK the highest growth rate was recorded by sugarcane area under area of operation (7.7%) followed by cane bill per metric tonne (7.1%) and sugar bagged (6.8%) respectively. The increase in the growth of physical indicators was due to the increased sugarcane production and also recommendation of sugar rich variety against the long duration and also by providing incentives to the farmers for adopting the new varieties (Azad et al. 2011) .
Growth performance of financial indicators:
The CAGR on share capital, reserve funds, owned funds, fixed assets, total borrowings, current liabilities, total liabilities, total sales, gross income, total expenses, net profit/loss and depreciation of all the three factories are presented in Table 4 . The highest growth rate in MGSSK was recorded by total sales (36.4%) followed by inventory (31.5%), total expenses (31.2%) and total borrowings (19.8%) respectively. Whereas in case of NSSK the highest growth rate was recorded by inventory (28.0%) followed by depreciation (20.9%) and surplus (12.1%) respectively. In case of BSSK the highest growth rate was recorded by owned fund (4.4%) followed by current liabilities (4.3%), share capital (4.0%) and reserve fund and surplus (3.8%) respectively. These results are in conformity with the findings of (Basheer, 2012) , who reported that the growth of share capital of BSSK ltd was less than that of membership which implied that, the higher growth rate in share capital was due to higher contribution of individual members and the government. Comparative statement of financial ratios: Table 5 provides the information regarding the aver- age financial ratios of MGSSK, NSSK and BSSK whereas in case of tests of liquidity ratios i.e., the current ratio was highest in BSSK, followed by acid test ratio in NSSK and inventory ratio in MGSSK, respectively. In case of tests of solvency all the three ratios were highest in NSSK the main reason behind this was reflection of financial strength of an organization to meet its medium and long term obligations, the margin of safety offered to the creditors and the potential earnings from the use of borrowed funds was perfectly recorded. Similarly in case of test of turnover, inventory turnover ratio was highest in NSSK, total assets turnover was recorded highest in NSSK and working capital ratio was highest in MGSSK respectively. In case of tests of efficiency and profitability, efficiency of capital ratio was recorded highest in MGSSK and gross ratio was highest in NSSK respectively. The higher ratio is associated with problem of liquidation, because the claims of the owners have to be met by sale of fixed assets, which are in non liquid form. A higher the efficiency of capital ratio indicated efficient utilization of capital (Page et al. 2000) .
Conclusion
The performance of all the three sugar factories varied significantly due to difference in ownership, size and location of the factories. In order to utilize its capacity fully and run efficiently, the sugar factories within the industry should get uninterrupted supply of raw sugarcane uniformly throughout the seasons. There is a need of coordinated and concerted effort for appreciation and consolidation of the needs of the consumer, farmer and processor.
There is an urgent need to improve in productivity both in terms of yield as well as sugar contents and recovery by adopting better harvesting practices and close coordination of sugar mills with farmers. It has been estimated that better farming and harvesting practices could result up to 1.0 per cent improvement in extraction which can lead to 10 per cent increase in production. Therefore, mills and farmers should work together to improve yield and extraction through better harvesting in order to become internationally competitive i.e., cost effective and quality producer.
